Introduction
============

Dental erosion is defined as a loss of hard dental tissue by a chemical process without bacterial involvement \[[@b1-cm-91-387]\]. In the last years this mechanism has been recognized as a major cause of tooth decay (TD) both in children and adults \[[@b2-cm-91-387]\]. Differential diagnosis with other TD mechanisms is difficult given the intricacy with attrition, abfraction, abrasion, and it is established based on the specific aspect of injury locations \[[@b3-cm-91-387]\].

Early injuries may be barely visible to the dentist or patient when located in the enamel, being no major alterations in color or morphology; a detailed patient history, questions about diet, medication, diseases, is important for etiopathogenesis; medium and advanced lesions are recognized by the exposure of dentin as yellowish round islets at a lower level than the thin surrounding enamel layer \[[@b4-cm-91-387]\], and it may determine esthetic, phonetic, mastication disturbances, as well as dental sensitivity and pulp complications.

Dental wear may be caused by intrinsic or extrinsic factors and a combination of these. Intrinsic factors are represented by gastroesophageal reflux disease (GERD), vomiting, bulimia, anorexia, medication reducing saliva flow, acid saliva, poor salivary buffering capacity; extrinsic factors are mainly represented by acid foods such as sodas, fruit (apples, lemons, oranges), natural citrus juices, regular swimming in pools (chlorine in water) and drugs. Social-economic factors may also increase the risk of acid erosion \[[@b5-cm-91-387]\].

Prevention is important in patients with DE risk, and it involves the minimization or arrest of tissue loss, reduction of tooth sensitivity by application of fluorized protective gels, dental polish, lowering risk factors and adequate dental hygiene \[[@b6-cm-91-387],[@b7-cm-91-387]\].

DE treatment depends on the stage of injury, and it is simple at early stages with enamel loss (BEWE 3--8), when it is treated with minimally invasive direct reconstructions with composites and fluorized polish. At medium stages, when dentin is exposed (BEWE 9--13) therapy includes direct and indirect crown restorations, while at advanced stages, with over 50% destruction of dental surface (BEWE 14--18), treatment consists only of indirect prosthetic reconstruction \[[@b8-cm-91-387],[@b9-cm-91-387]\].

The aim of this study is to analyze published literature in the last ten years that correlate DE with GERD, in order to obtain a complex view on the subject and see the differences between the risk and the frequency of dental erosion in patients with and without GERD.

Material and method
===================

The database for our review included articles found in PubMed since 2007 to the present, searched using "dental erosion" and "gastro-esophageal reflux disease". Inclusion criteria of studies into the database were the assessment of DE in patients with and without GERD, etiopathogenetic factors, assessment of erosive lesions, mention of the patients' age. Articles not assessing DE in GERD patients, case presentations, or written in languages with limited circulation were excluded. Each study was evaluated by the three authors.

We analyzed the prevalence and severity of DE lesions in the patients with GERD, confirmed by clinical methods such as endoscopy or esophageal Ph-metry, and in controls without GERD. The parameters analyzed were age, intrinsic and extrinsic etiological factors.

Quantification of DE was made using BEWE \[[@b10-cm-91-387]\], the most used method. This may range between 1 -- 18 and expresses the patient's risk for DE, at the same time orienting therapeutic and prophylactic strategies.

Results
=======

The database includes 273 articles selected as described above. Ten papers were considered to correspond to the inclusion criteria, shown in [Table I](#tI-cm-91-387){ref-type="table"}. The total number of patients included in these 10 studies was 7289 \[[@b10-cm-91-387]--[@b19-cm-91-387]\].

In 6 of the studies assessing in total 1130 patients \[[@b11-cm-91-387],[@b13-cm-91-387],[@b16-cm-91-387]--[@b19-cm-91-387]\], a correlation between DE and GERD was demonstrated. Analyzing the reports we found the mean value of DE frequency in GERD patients to be 48.81%, as compared to 20.48% in controls.

An ample study carried out in 2251 patients \[[@b10-cm-91-387]\] reported a mean value of BEWE score of 9.4 in GERD patients, as compared to 6 in controls. This confirms the suspicion that the severity of dental tissue loss prevails in the GERD group compared to controls.

Regarding the patients' age, 6 studies included this parameter \[[@b10-cm-91-387]--[@b13-cm-91-387],[@b15-cm-91-387],[@b19-cm-91-387]\], one study being carried out in patients under the age of 18 years \[[@b11-cm-91-387]\]. The comparative values regarding the frequency of DE in adults with GERD was 38.96%, compared to 98.1% in children with GERD \[[@b11-cm-91-387]\]. In controls there was no significant difference between adults (mean DE 20.85%) and children (mean DE 19%).

The mean frequency of DE reported in 4 studies including 4566 patients with and without GERD was 25.5% \[[@b10-cm-91-387],[@b15-cm-91-387],[@b16-cm-91-387],[@b17-cm-91-387]\].

One study reported a statistically significant difference of DE prevalence between men (45.7%) and women (39%) \[[@b15-cm-91-387]\]. The same study showed that the percentage of advanced DE (BEWE 2 and 3) was higher in men than women, 16.6% and 10.4% respectively. Soda drinks or fruit juices were considered an important risk factor for the development and aggravation of dental wear.

Alcohol is also considered a high risk factor for DE, either in large amounts for short periods of time, or small amounts over long term.

Discussion
==========

Our systematic review identified 10 papers which described the association between GERD and DE in the last decade. In another systematic review \[[@b20-cm-91-387]\] the prevalence data of ED in adults ranged between 7% and 100%, compared to our paper that shows a prevalence of 10.6% and 42%, with males presenting more erosive tooth wear than females in both studies.

In the last year a large number of prestigious publications in the field of dental medicine paid special attention to the diagnosis, prevention and treatment of tooth erosion associated with gastro-esophageal reflux disease (GERD), demonstrating a correlation between them, and even considering DE a co-morbidity of GERD. The prevalence of dental wear is high especially on the maxillary palatal and mandibular lingual surfaces \[[@b6-cm-91-387]\], the areas most exposed to gastric reflux \[[@b7-cm-91-387]--[@b9-cm-91-387]\]. Other authors do not agree with this correlation, mainly in the case of children.

DE appears differently in the different dentitions. Deciduous teeth are more snsitive to acid attack than the permanent ones and, according to Holbrook et al \[[@b10-cm-91-387]\], they present more than twice as high BEWE scores. This draws the attention on the higher risk of dental tissue loss in children with GERD who have deciduous and mixed dentition. Dental examination becomes mandatory in order to start timely preventive treatments.

The DE/GERD correlation is evidenced in the 6 studies in which the DE frequency in GERD patients is double as compared to controls.

Minimally invasive therapy is ideal, but it can only be applied in cases diagnosed at early or average stages of tooth wear. Detection of DE at advanced stages causes loss of crown retention, which prompts for classical invasive treatments. At advanced stages of DE, opening of the pulp chamber may be necessary, followed by endodontic treatment, exposing the tooth to an increased risk of fracture due to altered dental metabolism and loss of vitality. The mean DE incidence of 39.59% shows the major risks to which these patients are exposed. Given the high DE percentage in GERD patients, a direct cooperation between dentist and gastroenterologist is very important, and patients diagnosed with GERD should be immediately referred for dental consultation.

Few studies assess the severity of DE, Holbrook's study used the BEWE index which evidenced more severity of tooth wear in GERD patients. Literature search yielded ample studies that do not assess the DE severity by specific scales (BEWE, Smith & Knight, etc).

Current studies assess the links between acid dental wear and diet, mainly sodas, at young ages under 18, which makes differential diagnosis easier to establish, though raising the issue of the age of symptoms onset in GERD patients, taking into account that most of these patients are adults.

Conclusions
===========

Current studies have found a constant correlation between DE and GERD, even if incidence varies among authors.

Most authors agree that tooth wear in deciduous dentition predicts a higher risk of dental erosion in permanent teeth.

###### 

Characteristics of included studies regarding dental erosion.

  Author                No. of patients studied   Mean age     Intrinsic factor associated with dental erosion   Extrinsic factors associated with erosion   BEWE in GERD patients   BEWE in controls   No. of patients diagnosed with GERD   No. of controls   \% din of GERD patients with DE   \% of controls with DE   Year   \% of the total patients studied with DE
  --------------------- ------------------------- ------------ ------------------------------------------------- ------------------------------------------- ----------------------- ------------------ ------------------------------------- ----------------- --------------------------------- ------------------------ ------ ------------------------------------------
  Correa et al.         60                        32.2 years   GERD                                                                                                                                                                                                                                                        2012   
  Farahmand et al       112                       7.5          GERD                                                                                                                                     54                                    58                98.1                              19                       2013   
  Alavi et al           140                       40           GERD                                                                                                                                     69                                    71                22.6                              7                        2014   
  Holbrook et al        2251                      10.5         GERD                                                                                          9.4                     6                                                                                                                                     2014   30.3
  Alaraudanjoki et al   1962                                   GERD                                              alcohol                                                                                                                                                                                                   2016   
  Struzycka et al       1886                      18           GERD                                              diet                                                                                                                                                                                                      2016   42
  Vinesh et al          250                                    GERD                                                                                                                                     142                                   108               44                                                         2016   19.2
  De Oliveira et al     179                                    GERD                                                                                                                                     43                                    136               25.6                              5.9                      2016   10.6
  Milani et al          419                                    GERD                                                                                                                                     143                                   274               25.9                              17.2                     2016   
  Stojsin et al         30                        50           GERD                                                                                                                                                                                             76.7                              53.3                     2010   
